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Congenital ventricular diverticulum is a rare cardiac malformation. We present the case of a 57-year-old man who
underwent cardiac catheterization for suspected unstable angina. No coronary artery disease was diagnosed and a left
ventricular diverticulum was incidentally found. Coronary CT and cardiac MRI were performed in order to confirm the
diagnosis of a muscular type diverticulum and to exclude a post-ischemic aneurysm.
 2014 Production and hosting by Elsevier B.V. on behalf of King Saud University.
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Congenital ventricular diverticulum is a rarecardiac malformation, usually diagnosed on
routine echocardiography examinations. The
increasing use of non invasive techniques such
as CT and MRI can help in the evaluation of the
myocardial morphology, contraction of the wall
and its assessment, and in order to rule out differ-
ential diagnoses. We report a case of a patient
with incidental finding of left ventricular divertic-
ulum, which was evaluated with various diagnos-
tic imaging methods in order to obtain all data
necessary to perform a correct diagnosis.Informed consent was obtained from the patient
before performing each diagnostic examination.Case report
A 57-year-old male with a localized precordial
pain was referred to our cardiology unit.
His clinical history reported repeated episodes
of angina-like chest pain symptoms in the recent
period, and a significant familiar history of coro-
nary artery disease. Other risk factors for cardio-
vascular accidents included: metabolic
syndrome, smoking habit, and chronic adminis-
tration of non-steroidal anti-inflammatory drugs
due to rheumatoid arthritis. Electrocardiogram
Figure 1. A 57-year-old male with congenital left ventricular diverticulum. Left ventriculogram obtained in 30 right anterior oblique projection
shows an elongated contrast filled outpouching in end-diastolic phase (A), with complete emptying during the systolic phase (B–D), arising from
the left ventricular apex (white arrows). This was indicative of cardiac diverticulum.
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cardial creatine kinase value level were normal.
However, due to clinical suspicion of unstable
angina, a coronary angiography was performed
as suggested by the cardiologist. Conventional
coronary angiography was performed using an
Innova 2100 angiographer with multiple
projections (General Electric Medical System, Mil-
waukee, WI, USA). No stenoses were detected,
but a subsequent ventriculography, obtained in
30 right anterior oblique (RAO) projection,
revealed a wall appendix characterized by rapid
contrast media filling in diastole (Fig. 1A), con-
tracting in synchrony with the ventricle wall
(Fig. 1B–D), a narrow neck and no thrombosis in
the lumen. Due to its features, the diagnosis of left
ventricular congenital diverticulum was
hypothesized.The patient underwent a coronary CT to exclude
the possible post-ischemic nature of the wall
appendix. The examination was performed using
a 64-slice scanner (LightSpeed VCT, General Elec-
tric Medical System, Milwaukee, WI, USA) with a
retrospective synchronization technique. A dose
of 80 ml of non-ionic iodinated contrast medium
and 40 ml of saline solution were administered at
a rate of 5 ml/s. Parameters for the contrast-
enhanced scan were set as follows: beam collima-
tion 64  0.625 mm; slice thickness 0.625 mm;
reconstruction increment 0.625 mm; table feed
2.9 mm/rotation; tube rotation 0.35 s; tube voltage
120 kV; intensity 400–650 mA (automatic dose
modulation); D-FOV 25 cm; and S-FOV cardiac
small, cranium-caudal scan direction. Scan dura-
tion was 5.5 s. Image reconstruction was obtained
using multiple temporal windows from 40% to
Figure 2. A 57-year-old male with a congenital left ventricular diverticulum. Coronary CT images from 64 row multidetector scanner.
Multiplanar reformatted (A, B); volume rendering reconstruction (C, D); and 3D transparency of heart images (E, F) showed the diverticulum
located on the apical wall of the left ventricle chamber, which is contracting in synchrony with the ventricle wall (B, D, F). The diverticulum was
studied in the diastole, which presented dimensions of about 12  7 mm (white arrows) (A, C, E) and during its contraction in systolic phase
(arrowheads) (B, D, F). Protocol: 64 slice, LightSpeed VCT, General Electric Medical System, intensity 400–650 mA; slice thickness 0.625 mm,
100 kV, D-FOV 25 cm; 80 ml Iomeron 400, Bracco, Milan, Italy.
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Figure 3. A 57-year-old male with a congenital left ventricular diverticulum. Vertical long axis balanced-TFE images in different cardiac cycle
phases (A–D) showed the apical diverticulum with thinned and contractile wall, clearly evident with MRI, associated with the absence of focal
lesions in the remaining myocardial tissue (white arrows) (E). Inversion recovery 3D TFE T1, ECG-retrospective synchronization, performed
15 min after contrast media injection showed no intra-myocardial hyper-enhancement area and the presence of myocardial tissue in the
outpouching (curved arrow); this confirmed the congenital nature of the diverticulum (F). The absence of hyperintensity in the black blood T2
weighted sequences with fat saturation (STIR) in the myocardium tissue suggests that there is no myocardial edema (arrowheads); 1.5 T magnetic
resonance imaging. Protocol: TR 1333 ms, TE 100 ms, TI 290 ms, EPI factor 1, turbo factor 33, matrix scan 512  512, slice thickness 8 mm, gap
0.8 mm, diastolic perspective synchronization; 15 ml Dotarem 0.5 mmol/ml, Guerbet, Villepinte, France.
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interval or mid- to end-diastole. The coronary CT
scan confirmed the presence of the appendix sim-
ilar to a ventricular diverticulum of about
12  7 mm during the cardiac cycle with no signs
of atheromatous disease in coronary arteries
(Fig. 2A–F).
In order to study the morphologic characteristics
of the congenital malformation and its kinetic fea-
tures, a contrast-enhanced cardiac magnetic reso-
nance imaging (MRI) was performed (Fig. 3A–F)
using a 1.5 T whole body scanner (Gyroscan Inter-
a, Philips Medical Systems, Best, The Nether-
lands). A 5-element cardiac phased-array
receiver surface coil was used for signal reception.
A retrospective ECG triggered balanced-TFE
(Steady State Free Precession, SSFP) sequence
was performed to evaluate left ventriculum (LV)
myocardium thickness, kinetic and parietal seg-
mental and global contractility. The sequences
were oriented on the short and long axis
(atrium-ventricular and four-chamber axis), with
the following parameters: TR 3.8 ms; TE 1.8 ms;
FA 70; matrix scan 256  256; FOV 400; thickness
10 mm; gap 0 mm; 20 cardiac phases per cycle;
and retrospective synchronization. As shown in
Fig. 3, the morphology of the lesion was similar
to a LV diverticulum characterized by a thinned
but contractile wall. We subsequently performed
black blood T2 weighted sequences with and
without fat saturation (STIR) on the short axis
and on the four-chamber axis to assess myocar-
dium signal alterations (Fig. 3F). Technical param-
eters were: TR 1333 ms; TE 100 ms; TI 290 ms; EPI
factor 1; turbo factor 33; matrix scan 512  512;
slice thickness 8 mm; gap 0.8 mm; prospective dia-
stolic synchronization; and 1 slice per breath-hold.
Finally, 15 ml of Gadolinium-DTPA were adminis-
trated and a 3D inversion recovery TFE T1
weighted sequence with a delay of 15 min from
the injection was performed to evaluate fibrotic
tissue in the myocardium (Fig. 3E) (TR 4.6 ms; TE
1.4 ms; FA 15; matrix scan 256  256; FOV 400;
slice thickness 14 mm; gap 7 mm; and TI 290 ms).
Delayed enhancement images showed no signs
of necrosis or fibrous tissue in the circumferential
wall of the diverticulum. The cardiac functional
parameters were: ejection fraction 60.2%; stroke
volume 41.4 ml; cardiac output 3.6 l/min; end-dia-
stolic volume 102.12 ml; end-systolic volume
40.69 ml; and end-diastolic wall mass 97.35 g.
A gastroscopy was performed showing a peptic
ulcer localized at the pyloric antrum. An anti-acid
therapy was administered, and the chest pain was
resolved.Discussion
Congenital ventricular diverticulum is a rare
cardiac malformation and its first description in
the literature dates back to 1816 [1]. In adulthood,
it is reported in about 0.4% of cardiac death autop-
sies, and about 0.26% in non selected patients who
have undergone cardiac catheterization [1–5].
Patients are usually asymptomatic. Congenital
ventricular diverticulum may cause systemic
embolization, fatal ventricular arrhythmias, and
sudden death due to ventricle rupture [6–8].
This malformation is characterized by a finger or
hook-like appendix of the entire left ventricular
wall, beyond the myocardial margin, frequently
localized in the left ventricle. It can be differenti-
ated into two types: muscular or fibrous [2,8–11].
The muscular type is more frequent and not prone
to rupture [10,12]. It is usually associated with
other congenital malformations, particularly with
Cantrell’s syndrome [9,13–15]. The fibrous diver-
ticulum is usually located either in the base of
the heart or in the subvalvular area, leading to
possible aortic or mitral regurgitation. It is charac-
terized by a fibrous layer, a narrow neck, no con-
tractile function, a tendency to rupture and is
not associated with other malformations [2,10,12].
Differential diagnosis may include true LV aneu-
rysm and LV pseudoaneurysm (Table 1). LV aneu-
rysm has been strictly defined as a distinct area of
abnormal left ventricular diastolic contour with
systolic dyskinesia or paradoxical bulging. This
pathologic condition involves bulging of the full
thickness of the left ventricular wall with thinned
fibrous tissue (scar) as remnant of the left ventric-
ular muscle [10,12,14,16–18].
False aneurysms of the left ventricle or left ven-
tricle pseudoaneurysms may be caused by acute
contained rupture of the ventricle wall, often after
myocardial infarction, or after circumflex coronary
arterial occlusion [10,12,14,16–18]. True LV aneu-
rysm and LV pseudoaneurysm are characterized
by a common contractile function, exhibiting
either akinesis or dyskinesis [10,12,14,16–18].
ECG alterations remain the first clinical sign.
However, several studies report an abnormal
ECG in only 56% of all patients, leading to an
undiagnosed diverticulum [2]. Coronary angiogra-
phy is the gold standard in the evaluation of coro-
nary artery disease (CAD). Left ventricular
catheterization, as part of the examination, is very
useful in assessing the morphology and dynamics
of the left ventricular chamber.
This heart malformation is characterized by a
rapid contrast media filling and a narrow neck
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Table 1. Differential diagnoses of congenital left ventricle diverticulum.
Left ventricular catheterization Coronary-CT Cardiac-MRI
Congenital left
ventricular
muscular type
diverticulum
Wall appendix with rapid
contrast media filling, narrow
neck, volume reduction during
systolic phase and volume
increase during diastolic phase
Appendix contracting in
synchrony with the ventricle wall,
presence of myocardial tissue on
the diverticulum, homogeneous
myocardial tissue density in the
ventricle chamber
Diverticulum with thinned but
contractile wall, no signal
alterations of the left ventricular
wall and no signs of necrosis or
fibrous tissue on delayed
enhancement images
Congenital left
ventricular
fibrous type
diverticulum
Wall appendix with rapid
contrast media filling, narrow
neck, and no volume change
during the different cardiac cycle
phases
Appendix with no volume change
during the cardiac cycle, presence
of fibrous tissue on the
diverticulum wall, homogeneous
myocardial tissue density in the
ventricle chamber
Diverticulum characterized by
thinned and fibrous wall, no
volume change during the
cardiac cycle, no signal
alterations of the remaining left
ventricular wall with no signs of
necrosis or fibrous tissue on
delayed enhancement images
Left ventricular
aneurysm
Wall appendix with rapid
contrast media filling, usually
with a wide neck and no volume
change during the different
cardiac cycle phases
Appendix with no volume change
during the cardiac cycle, presence
of fibrous tissue on the wall,
hypodensity on the myocardial
tissue related to past ischemic
attack, associated coronary artery
disease
Area of high signal intensity on
delayed enhancement MR
images on the aneurysm wall
related to the presence of scar or
fibrosis, lack of contraction of the
myocardial tissue
Left ventricular
pseudo-
aneurysm
Differential diagnosis with
aneurysm is not possible
Appendix with no volume change
during the cardiac cycle;
pseudoaneurysm wall is < 5 mm
composed by hypodense fibrous
tissue (pericardium); hypodensity
can be also related to thrombosis
usually present in the wall
balloon
Absent myocardial wall in the site
of the recent myocardial
infarction, replaced by
pericardium. Significant
enhancement in the surrounding
myocardial tissue due to acute
myocyte necrosis
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2015;27:61–67[12] (Fig. 1A-D). Multidetector row CT is a non-
invasive tool with a high spatial resolution able
to exclude CAD, to identify the composition of
an eventual plaque and to evaluate cardiac struc-
tures besides the coronary arteries [9] (Fig. 2A–F).
A further diagnostic evaluation with cardiac MRI
(Fig. 3A–F) was performed with the purpose of
providing accurate tissue characterization without
ionizing radiation exposition, making possible the
detection of the presence of myocardial edema,
fibrous and necrotic tissue inside the ventricular
diverticulum [6,19,20]. In the case of a cardiac
diverticulum, a thinned but contractile wall is
present, associated to no signal alterations of the
left ventricular wall, and no signs of necrosis or
fibrous tissue on delayed enhancement images.
The cardiac MRI is a fundamental tool for the per-
formance of a differential diagnosis with true
aneurysms and left ventricle pseudoaneurysm.
In the case of a true aneurysm, the wall of the
aneurysm shows delayed enhancement, indicat-
ing scar tissue as a result of infarcted myocardial
muscle. A pseudoaneurysm is composed only of
pericardium and does not show delayed enhance-
ment within the sac, while the border of the aneu-
rysm shows enhancement that indicates a peri-
aneurysmal infracted area [16].The treatment of a congenital left diverticulum
is still undefined. If the diverticulum is small
and asymptomatic, especially in a muscular type
diverticulum as in our case, a conservative treat-
ment with follow-up is often recommended.
When symptoms appear, medical or surgical
treatment should be started immediately
[10,12,14,15].References
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